Forty-five infants and young children undergoing hare-lip and cleft-palate surgery were anaesthetized with halothane, ether, nitrous oxide and oxygen. Lignocaine 2 per cent with adrenaline as a 1:80,000 solution was infiltrated around the arteries at the point of entry to the lip and palate and the pulse rate, systolic blood pressure and electrocardiogram monitored. Apart from a slight increase in pulse rate, no significant changes could be detected in systolic blood pressure or in the electrocardiogram. It is suggested that in this age group a mean dose of adrenaline of 3.5 mg/kg in infants and 2.5 mg/kg in children up to 2 years of age may be safely used as an infiltration injection in the presence of small concentrations of halothane.
There is considerable clinical and experimental evidence to show that the incidence of cardiac arrhythmia is increased when halothane and adrenaline are exhibited together. However, the local injection of a vasoconstrictor in association with halothane anaesthesia offers considerable advantages in reducing blood loss during the surgical correction of hare-lip and deft-palate (Gordon Jones, 1962) . Therefore an investigation was undertaken to determine the extent of cardiac disturbance resulting from this technique.
METHOD
A series of forty-five patients was studied. All cases were admitted to the Duchess of York Hospital for Babies, for the repair of either hare-lip, cleft-palate or both, and ranged in age from 3 months to 3£ years. No cases were excluded from the series and a standard anaesthetic routine was followed throughout. Cardiac disturbance was assessed from observation of pulse rate, systolic blood pressure and electrocardiogram.
TECHNIQUE
After orthodox pre-operative preparation, atropine was given intramuscularly 1 hour before induction in a dose of 0.3 or 0.45 mg according to age. One exception was an older child (Case 18, table II) , who received hyoscine 0.1 mg, pethidine 12.5 mg and promethazine 123 mg (Pamergan S P.50). Anaesthesia was induced with oxygen, nitrous oxide, halothane and ether in a standard paediatric circuit (MXE. Ltd), and the patient received 3-4 per cent halothane from a Fluotec vaporizer for approximately 10 minutes before oral intubation in the third phase of surgical anaesthesia. Thereafter maintenance was with oxygen (2 l./min), ether and i per cent halothane, with spontaneous respiration via a modified T-piece apparatus. This was manufactured to a design by Dr Gordon Jones and lies within the mouth and has minimal deadspace and flow resistance ( fig. 1 ).
Electrodes were attached to the patient and the electrocardiogram was subsequently monitored continuously on a Videograph oscilloscope, from which intermittent recordings were made. Systolic blood pressure measurements were taken from the leg by the flush method, using an orthodox cuff and mercury sphygmomanometer.
The anaesthetist then injected 1.8-2 ml of 2 per cent lignocaine with 1:80,000 adrenaline from a Sterling dental cartridge syringe, around the arteries at their points of entry to the lip and palate (Gordon Jones, 1962) .
The operations lasted from 30 to 60 minutes, with an average blood loss, measured by swab weighing and sucker contents, of 3 per cent of the estimated blood volume.
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RESULTS
The series was considered in two groups according to age, to allow a closer affinity of weight and dosage. Group I from 3 to 11 months old had an average weight of 6.7 kg and received a mean dose of 3.5 /ig/kg of adrenaline, whilst Group II aged 1 year and above, with a mean weight of 10.3 kg received 2.5 ^g/kg (see tables I and II).
Pulse rate.
Pulse rates were calculated from the PR intervals immediately before and 15 minutes after the local injection. The pre-adrenaline readings were at a level consistent with some degree of atropinization and both series showed a statistically significant mean increase, following the local injection. This amounted to 10 per cent in Group I and 12 per cent in Group II. Six cases with an existing tachycardia demonstrated no rise, and the scatter-graph ( fig. 2 ) emphasized that the maximum rise was found when the initial pulse rate was slow.
Blood pressure.
Only systolic blood pressure recordings were taken, and whilst the degree of accuracy using the flushing technique is open to criticism, consistent results were obtained in individual patients. Serial readings were taken at 3-4 minute intervals and the maximum change after 15 minutes noted. Results from four patients were not included due to recording at incorrect time intervals. Group I showed a mean fall of 7.7 mm Hg or 9 per cent of the pre-injection blood pressure, whilst in the older Group II, eleven of twenty-three cases demonstrated a moderate rise in pressure and the overall change was not statistically significant. No dramatic fluctuations of pressure were seen in any patient and the changes noted could not be correlated with pulse rate or dosage of adrenaline.
Electrocardiogram.
Sinus tachycardia in varying degree was noted in all the patients within 15 minutes of the local injection and no other abnormalities were detected throughout the investigation except in the case of one older child. This girl (Case 18, Group II), who had received hyoscine in the premedication, showed a nodal rhythm at 100 beats/min during the halothane induction, but reverted to normal sinus rhythm 8 minutes after the adrenaline infiltration, with the onset of tachycardia, and remained so throughout the duration of the operation.
DISCUSSION
In this small series the only demonstrable change in cardiac behaviour following the local infiltration of adrenaline appeared to be a rise in pulse rate, which in itself caused no alteration in the general clinical state of the patient. Whilst the second readings were of necessity taken after the commencement of surgery, the depth of anaesthesia appeared sufficient to suppress the reception of surgical stimuli and also the lignocaine content of the infiltrating solution might be expected to offer some further degree of analgesia (Kaufman, 1965) . Although care was taken to avoid undue respiratory depression, some carbon dioxide retention is unavoidable with this technique. Nevertheless the degree and rapidity of the rise in pulse rate suggest that the systemic absorption of adrenaline, rather than hypercarbia, was the cause (Ivanov, Waddy and Jennings, 1967) .
Other authorities have noted electrocardiographic evidence of cardiac arrhythmias during halothane administration, with widely varying doses of adrenaline both in dogs (Raventos, 1956; Sharma, 1967) and in man. Katz, Matteo and Papper (1962) found no significant increase in ventricular disturbance with a total dose of 0 5 mg in adults, and Andersen and Johansen (1963) considered 10 ;ug/min to be safe when given intravenously. However, Rosen and Roe (1963) and Varejes (1963) reported cardiac arrests after the local injection of as little as 2 and 7 /^g/kg, and 50 //g total dose respectively. Hirshom, Taylor and Sheehan (1964-5) and Forbes (1966) both studied the effects of local infiltration during oral surgery and detected nodal rhythms and ventricular ectopic beats in a high proportion of cases receiving between 5 and 80 /ig of adrenaline. Recently Bird and his colleagues (1969) found cardiac arrhythmias in adult patients during both spontaneous and controlled ventilation with halothane, the incidence of which did not correlate with the dose of vasopressor within the range 5-9 /tg/kg. In the present study of infants and very young children no cardiac irregularities of any form could be related to the infiltration of 1.5-5.5 fi%/ kg of a 1:80,000 solution of adrenaline, notwithstanding evidence of rapid systemic absorption. Of the other factors contributing to irritability of the myocardium, probably the most important is the raised level of endogenous adrenaline and noradrenaline, due to carbon dioxide retention or pre-operative anxiety; the former is unlikely to be less in this than in comparable series; as regards the latter, these patients face their ordeal with the equanimity of blissful ignorance. The role of ether, itself a stimulant to catecholamine release (Black et al., 1969) , as a stabilizing adjuvant to halothane anaesthesia is debatable (Black and Love, 1961; Raventos and Dee, 1959) . Therefore it would seem to be the age of the patients, and hence presumably a healthy myocardium, together with the small smount of vasoconstrictor required by the technique, which rendered it an apparently safe procedure. This view is supported by the uncomplicated administration of this anaesthetic to more than 450 cases at this hospital since 1962.
